In this study we map the distribution of the b-value of the Gutenberg-Richter law-as 11 well as complementary seismicity parameters-along the fault responsible for the 12 2009 M W 6.1 L'Aquila earthquake. We perform the calculations for two independent 13 aftershock sub-catalogs, before and after a stable magnitude of completeness is 14 reached. We find a substantial spatial variability of the b-values, which range from 0. 
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AbstractIntroduction 23
Rupture complexity during large earthquakes is usually explained in terms of stress or 24 strength heterogeneity along the fault plane: asperity [Kanamori and Stuart, 1978 ; 25 the crust [Wiemer and Wyss, 1997; Schorlemmer and Wiemer, 2005; Ghosh et al.,uncertainties (Figure 2b ). This condition is verified starting from the end of day 5after the main-shock (see Figure 2b) , when M C is about 1.5. We therefore split the 83 aftershocks into two sub-catalogs, the first one (C 1 ) from the main-shock to day 5 84 (04/10/2009), the second one (C 2 ) from day 6 (04/11/2009) to the end of 2009. 85
We compute the distribution of b-value-as well as complementary seismicity 86 parameters-on the fault plane relative to C 2 , i.e. after the M C reaches a steady 87 threshold, which contains 5,527 earthquakes. Uniform detection sensitivity over the 88 whole fault plane is assumed. All the selected earthquakes are projected on the fault 89 plane. Calculations are made by dividing the fault plane into 5x5 km square cells. In 90 each cell containing at least 100 earthquakes M C , b-value, a-value, and number of 91 events above M C (N MC ) are computed (this last only shown in the auxiliary material), 92 following the maximum likelihood estimate approach [Aki, 1965] 
described by 93
Wiemer and Wyss [2000] . Cells are retained only if the error on the b-value does not 94 exceed 10% of its estimate [Shi and Bolt, 1982] . The grid is then shifted along the 95 directions of the cell edges by half of cell size and calculations are re-made, thus 96 obtaining a 2.5x2.5 grid. A continuous representation of the estimated parameters on 97 the fault plane (Figure 3a-d ) is obtained through a common minimum curvature 98 gridding method [Smith and Wessel, 1990] . The corresponding discrete representation 99 is available on the auxiliary material ( Figure S1 ). 100
We then compare the distribution of b-value on the fault plane relative to C 2 to those 101 obtained for C 1 (2,107 earthquakes). For C 1 calculations are made following two 102 different approaches: fixing the M C over the whole fault plane to its worst value (M C
Results
114
In the following we summarize the main results of our analysis. For the sake of 115 simplicity, we will refer to C 1 and C 2 aftershock catalogs as C 1 and C 2 periods of the 116 aftershock sequence. We base the general description of the seismicity parameters on 117 the values obtained for the C 2 period, i.e. when the M C reaches a stable value. The b-118 value distribution obtained for the C 1 period and for the foreshocks sequence is also 119 discussed and the significance of the b-value variation through the different periods is 120
assessed. 121
The frequency-magnitude relationship of the aftershocks features a low b-value in the 122 nucleation zone and a normal-to-high b value (0.9-1.1) on the fault portion with the 123 highest coseismic slip (Figure 3c ). b-values higher than 1.1 are observed in the 124 upward tip of the fault, upside the large slip area (Figure 3c ). fracture studies on rock samples, where low b-values correspond to the asperity 160 regions and initiation of the main events rupture at the edge of asperities is by far the 161 most common instance [Lei, 2003; Goebel et al., 2012] . The foreshock activity all 162 occurred within the low b-value zone (see Figure 3d) . During the rupture, the low b 163 small fault patch experienced a null or low slip (Figure 3c ). Then the stress variation 164 by the main-shock caused the rupture of intact neighboring asperities and large 165 aftershocks occurred (see Figure 3e ,f). In the large slipping portion of the fault, the 166 shear stress drops significantly during the main rupture and favors high b-value for the 167 aftershocks ( Figure 3c ,e,f) [Wiemer and Katsumata, 1999] . The normal-to-high b-168 value defined by aftershocks that occurred in the high slip area is consistent with 169 observations for other large earthquakes [Wiemer and Katsumata, 1999; Wiemer et 170 al., 2002; Zhao and Wu, 2008] . In this area, shear stress are almost entirely released 171 by the main-shock and few strong aftershocks occur (Figure 3c 
